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SECTION 1
. INTRODUCTION

1.1 PROJECT OVERVIEW
1.1.1 Project Objectives

Roy F. Weston, Inc. (WESTONg) was retained by American Home Products Corporation
(AHPC) to conduct a Resource Conservation and Recovery Act (RCRA) Facility
Investigation and a Corrective Measures Study (RFI/CMS) for the EKCO Housewares, Inc.
(EKCO) facility in Massillon, Ohio. This report documents the results of conducting the
RFI portion of the RFI/CMS. The work performed during the RFI was based on the
requirements presented in the RFI/CMS Work Plan. This Work Plan was prepared by
WESTON for the U.S. Environmental Protection Agency (EPA), Region V, and it was
approved January 1991. The objectives of the RFI were to:

‘ ° Evaluate groundwater flow directions.
® Evaluate the horizontal and vertical extent of chemicals in groundwater.
o Evaluate the depth and extent of chemicals in soil.
° Identify potential sources of chemicals detected in soils and groundwater.
o Evaluate the effectiveness of the presently operating groundwater remediation

system in recovering released chemicals.

° Evaluate the need for additional data to complete the RFI.

1.1.2 RFI/CMS Scope of Work

The RFI/CMS Scope of Work consisted of 11 tasks:

® Description of Current Conditions - Task I.

‘ . Pre-Investigation Evaluation of Corrective Measures Technology - Task II.

MKO1\RPT:02994002.005\ekcorfi.s1 1-1 06/17/94
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[ RFI Work Plan Requirements - Task III.
° RFI - Task IV.

° Investigation Data Analysis - Task V.

° RFI Report - Task VI

° Identification and Development of the Corrective Measure Alternative(s) -
Task VIL

° Laboratory and Bench Scale Studies - Task VIII.
° Evaluation of the Corrective Measure Alternative(s) - Task IX.

] Recommendation of the Corrective Measure or Measures - Task X.

° CMS Report - Task XI.

As part of the groundwater investigation, straddle packer tests were performed on two
monitor wells (R-1 and R-2). Thirteen additional monitor wells were installed. Pumping
tests were performed on five wells screened in the glacial outwash. Groundwater sampling,
laboratory analysis, and water level measurement of monitor wells were also performed as
part of the groundwater investigation. Potential sources of hazardous constituents to
groundwater were characterized as part of Task IV. Three potential source areas were

evaluated during the RFI:

° Tank area at southwestern end of the plant.
° Sump at production well W-10.
° Tank area at northern end of the plant.

Soil borings were drilled in these areas and soil samples were analyzed for volatile organic
compounds (VOCs).

During Task V, data collected in Task IV were reviewed to ensure that the data were of
sufficient quantity and quality to describe the nature and extent of contamination. In

addition, the data were compared to appropriate standards to assess the potential threat to

MKO01\RPT:02994002.005\ckcorfi.s1 1-2 06/17/94
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human health and the environment. The requirements of the RFI report are contained in

the Work Plan. The RFI report contains the following information:

Site description.
Environmental setting.
Summary of field investigation.
Results of the investigation.
Evaluation of data.
Conclusions.

1.2 FACILITY BACKGROUND
1.2.1 Facility Location

The EKCO facility occupies approximately 13 acres of land located in the town of Massillon,
Stark County, Ohio (Figure 1-1). The area immediately surrounding the facility is largely
urban and industrial, although land use to the northwest is more rural with a larger
proportion of open space. The EKCO property is approximately triangular in shape and is
located approximately 1,500 ft west of the Tuscarawas River. The northern border of the
facility is Newman Creek, the western border is the Penn Central Railroad, and the eastern

border is the Baltimore and Ohio Railroad.

A variety of businesses are located adjacent to the EKCO plant. These include Ohio
Packaging (paper) to the south, sand and gravel quarries to the west and northwest, Carter
Lumber (retail) and Price Brothers (concrete pipe manufacturing) to the north, and the
Ohio Water Service (OWS, public water supply) waterworks to the east and northeast. A
relatively large, inactive municipal landfill exists just east of the OWS facility. The
Baltimore and Ohio Railroad owns numerous spurs and sidings east of and adjacent to the

EKCO plant that are used for the storage of rail cars and track maintenance vehicles.

1.2.2 Facility History

A summary of the history of the EKCO facility is presented in Table 1-1. In the 1940s, the
EKCO facility manufactured aluminum and stainless steel cookware. By 1951, with the

MEKO1\RPT:02994002.005\ekcorfi.s1 1-3 06/17/%4
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Table 1-1

EKCO Facility History

Date EKCO Site History

Ca 1929-32 First recorded activities at facility. Property is owned by Standard Oil Company.

Ca 1929-42 Fort Pitt/Massillon Bridge Works - Manufacture of iron and steel bridges and
structural iron.

1945 Manufacturing Aluminum and stainless steel cookware.

1950 Production wells W-1 and W-2 were installed and put into service to produce water
for plant activities. Well W-1 has been used continuously since then, and well W-2
was used until it was taken out of service in the late 1970s.

1951 The plant began with the U.S. involvement in the Korean conflict manufacturing 90-
mm and 105-mm shell casings for the military. This increase in production
necessitates the drilling of two production wells (W-1 and W-2).

1953 A surface impoundment was constructed along the northern property boundary
adjacent to Newman Creek, Sludge frame waste treatment was discharged to it.
Began copper-plating cookware, used primarily TCE or 1,1,1-TCA to clean cookware.

1964 Stopped using TCE; 1,1,1-TCA was used in its place.

1965 AHPC acquired EKCO Housewares.

1967 Installation of porcelain and teflon coating units.

1969 Surface impoundment meets newly formed NPDES regulations and permits.

March 1986 The air stripper system was installed and put into service.
July 1974 NPDES Permit No. C-3094BD was issued to EKCO.

1977 EKCO discontinued the manufacturing of aluminum and porcelain cookware and the
use of the lagoon ceased.

1978 All copper plating operations ended; the principal manufactured products were
pressed and coated nonstick bakeware.

1979-1980 The only major documented solvent spill to date at the facility was recorded; neither
the exact location nor the extent of the spill was documented.

1980 The surface impoundments was reactivated under the existing NPDES permit and
received housing alkaline degreaser filter water.

March 1984 In applying for a renewal of their NPDES permit, the plant was required to analyze
on-site well water for VOCs, this analysis indicated the presence of 1,1,1-TCA and

TCE.
June 1984 All discharges to lagoon ceased.
1984 - AHPC sold EKCO Housewares to the EKCO Group.

May 1992 EKCO reported a 330-gallon 1,1,1-TCA spill to EPA. EKCO removed 50 tons of soil
from the area of the solvent release.

Present EKCO continues to manufacture pressed and coated nonstick bakeware. A silicon-
based compound is presently used to coat the bakeware to create the nonstick surface.

MKO1\RPT:02994002.005\ckcorfi.s1 1-5 06/17/94
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United States becoming involved in the Korean Conflict, the plant began manufacturing
90-mm and 105-mm shell casings for the military. The resulting increase in production
necessitated the drilling of two production wells at the facility (W-1 and W-2, as shown in
Figure 1-2). In 1953, a sewer was constructed that carried the plant waste to a discharge
point along Newman Creek. At approximately the same time, a surface impoundment was
constructed along the northern property boundary adjacent to Newman Creek. Sludge from

waste treatment was discharged to.the surface impoundment.

During 1954, EKCO began coating cookware manufactured at the facility. Chlorinated
solvents [primarily trichloroethene (TCE) and 1,1,1-trichloroethane (1,1,1-TCA)] were used
to clean the products prior to coating, although these solvents were never used by EKCO
at the same time. Between 1954 and 1964, EKCO used TCE for cleaning parts; EKCO
changed its process solvent to 1,1,1-TCA in 1964 and has used TCA since then.

In 1965, AHPC acquired EKCO Housewares. Porcelain and teflon coating units were
installed at the EKCO facility in 1967. In 1969, with the development of new [National
Pollutant Discharge Elimination System (NPDES)] regulations and permit requirements, a
permit was issued by the State of Ohio for the surface impoundment to discharge waste

products associated with plant activities. The waste products permitted for discharge

included:
® Deionizers from copper coating operations (hydrochloric acid and sodium
hydroxide).
® Washings and waste material from manufacturing porcelain-teflon coated
aluminum cookware (aluminum frit, various pigments: inorganic oxides of
lead, cadmium, selenium, and cobalt).
° Alkaline washer fluids to clean aluminum cookware.

In July 1974, NPDES Permit No. C-3094BD was issued to the EKCO facility. As the 1970s
progressed, EKCO discontinued the manufacturing of aluminum and porcelain cookware.

Use of the surface impoundment ceased in 1977. By the end of 1978, all copper coating

MEKO1\RPT:02994002.005\ekcorfi.s1 1-6 06/17/94
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operations had ended, and the principal products manufactured at the facility became

pressed and coated nonstick bakeware.

There have been only two documented solvent releases at the facility. Correspondence
between EKCO and the Ohio Environmental Protection Agency (OEPA) identified a
solvent release that occurred between 1979 and 1980 in the vicinity of production well W-10
(Figure 1-2). Neither the exact location nor the extent of the spill was documented. Well
W-10 is located in a sump covered by a grate mounted flush with the plant floor, and the
well head sump may receive floor drainage. In May 1992, EKCO reported to EPA a release
of 330 gallons of 1,1,1-TCA in an area northwest of the plant. In response, 50 tons of soil
were excavated in the presence of an OEPA representative. The soil was containerized and
transported to the Enviro Safe Services of Ohio, Inc. hazardous waste landfill in Toledo,
Ohio.

The surface impoundment was reactivated in 1980 under the existing NPDES permit and
received alkaline degreaser filter water until mid-1984. In 1984 AHPC sold the facility to
EKCO Group, Inc. In March 1984, when the plant applied for a renewal of its NPDES
permit, analysis of on-site well water for VOCs was required. The analysis indicated the
presence of 1,1,1-TCA and TCE. This discovery resulted in subsequent investigations at
EKCO. These investigative activities are described in Subsection 1.3 of this report. EKCO
continues to manufacture pressed and coated nonstick bakeware at the Massillon facility.
A silicon-based compound is presently used to coat the bakeware to create the nonstick

surface.

1.3 PREVIOUS ENVIRONMENTAL INVESTIGATIONS

A summary of the previous environmental investigative activities conducted at the EKCO
facility is presented in Table 1-2. These activities are discussed below. Floyd Brown and
Associates, Inc. (FBA) conducted the first environmental investigations at the facility
between 1984 and 1987. WESTON has conducted all subsequent environmental

investigations at the facility since 1987.
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Table 1-2

Previous Environmental Investigative Activities

Date

Event

1984

Discovery of 1,1,1-TCA and TCE in the groundwater beneath the EKCO
facility. Sampling done by Wadsworth Testing Laboratories, Inc.

Fall 1984

Seven test holes were drilled, four in the overburden and three in the
bedrock. Two of the overburden holes were completed as 1% inch (i.d.)
piezometers and the three bedrock holes were completed as 6 inch (i.d.
casing) bedrock wells (R-1 through R-3).

July 1985

An additional bedrock well (R-4) was installed along the eastern boundary.
No VOCs were found.

February 1986

W-10 was converted into a recovery well for a pump and treat system. An air
stripper was installed on-site. The discharge of the stripper was directed to
Newman Creek.

June 1986

FBA developed a preliminary closure plan for the lagoon. Phase I of the plan
called for 12 soil borings. No VOCs were detected in any of the borings.

January/February 1987

A more intensive soil boring (Phase IT) was conducted by FBA. The program
consisted of 25 soil borings. Four of the borings were completed as 1%2-inch
PVC wells to monitor the lagoon.

July 1987

WESTON was contracted to develop a final closure program for the lagoon
and to develop a groundwater quality assessment program.

September 1987

Weston conducted a baseline assessment of the EKCO facility, which included
sampling of all on-site wells including OWS Well 4, collecting data, OVA
readings, construction and water level measurements, surveying on-site wells,
groundwater utilization survey, and reviewing of plant records.

February 1988 WESTON began monthly sampling of OWS Wells 1, 2, 3, and 5. These wells
were sampled until March 1990.
June/July 1988 Installation of 13 monitoring wells, eight of which were installed to

| characterize the stratigraphy of water bearing zones, to determine the depth

of bedrock and to assess the hydraulic interconnection between the
unconsolidated sand, gravel, and clay aquifer and the Pottsville sandstone.
The other five wells were installed in accordance with RCRA Part 265,
Subpart F for surface impoundment closure.

December 1988

WESTON performed a soil gas survey to identify potentially contaminated
areas. In these areas, WESTON took soil borings to determine the vertical
extent of any contamination. WESTON also sampled all on-site wells
including the on-site production wells.

May 1989 WESTON initiated the quarterly sampling of the five lagoon wells (L-1
through L-5).
April 1991 WESTON conducted packer tests to evaluate the extent of interconnection

between overburden and bedrock wells.
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Table 1-2 : ‘

Previous Environmental Investigative Activities

(Continued)
'I Date | Event I
M
June/August 1991 WESTON installed 13 monitoring wells to evaluate off-site groundwater
conditions.
September 1991 WESTON sampled all monitoring wells including W-1 and W-10.
March 1992 WESTON sampled monitoring wells.
May 1992 EKCO removed soil contaminated from the 330-gallon 1,1,1-TCA spill north
of the plant.
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1.3.1 1984-1987 Investigations

In 1984, with the discovery of 1,1,1-TCA and TCE in the groundwater production wells,
EKCO initiated an environmental investigation. During the months of September and
October of 1984, seven test borings were drilled by Ohio Drilling, Inc. Four test borings
(TH-1-84 through TH-4-84) were drilled only into the shallow overburden, while the
remaining three (TH-5-84 through TH-7-84) were drilled through the overburden and into
the underlying bedrock. Soil and water samples were collected from all seven locations, and
analyses revealed varying levels of VOCs. Two of the shallow test borings (TH-1-84 and
TH-2-84) were completed as 1V4-inch inside diameter (i.d.) piezometers (designated as P-1-84
and P-2-84, respectively), while the remaining two were plugged. All three of the open-hole
bedrock test holes were completed with 6-inch casing to bedrock and were designated R-1
through R-3. Dedicated pumps were installed into each of these wells. Analysis of samples
obtained in 1984 detected VOCs, including TCE, dichloroethene (DCE), and vinyl chloride.
An additional bedrock well (R-4) was installed in July, 1985, along the eastern property

boundary. No VOCs were detected in samples collected from this well.

Because the then out-of-service production well (W-10) was centrally located on the EKCO
property, it was decided that a pump and treat program using this well would be initiated
at the facility to control migration of VOCs and to remediate the VOCs detected in
groundwater. With the concurrence of OEPA, an air stripper was installed by Ohio Drilling,
Inc. in February of 1985 to treat the groundwater recovered by the pumping of well W-10.

On 17 June 1986, FBA was retained by EKCO to develop a preliminary closure plan for the
lagoon. The closure plan led to a Phase I screening investigation of the lagoon, which
involved the drilling and composite sampling of 12 soil borings. Laboratory analyses of soil
samples from this program indicated apparently elevated levels of cadmium, chromium, and
lead in soil samples collected within the lagoon and in locations between the lagoon and
Newman Creek. No VOCs were detected in any of the soil samples. See the Groundwater
Quality Assessment Plan for EKCO Housewares (WESTON, March 1988) for a summary

review of FBA’s analytical results and the locations of these wells and borings.
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The Phase I investigation led to a more intensive Phase II soil boring program conducted

by FBA in January and February of 1987. The program involved installation of 25

- additional soil borings. Four of these soil borings (D-1-27, D-2-30, D-3-17, and D-4-30)

were completed as 1%2-inch i.d. PVC wells and were used as groundwater monitoring points
for the lagoon. Results indicated elevated concentrations of cadmium, chromium, and lead
in soils to the maximum depth of the borings. However, this situation is localized in the
area near the inlet of the lagoon. Maximum concentrations near the ground surface of 8,400

ppm cadmium, 2,630 ppm chromium, and 19,500 ppm lead were detected.

1.3.2 1987 - Present Investigations

In July 1987, WESTON was retained by EKCO to develop a final closure plan for the
lagoon for submittal to OEPA and to develop a groundwater quality assessment program
for the entire EKCO facility. In September 1987, WESTON conducted an assessment to
collect baseline information and to determine the need for interim corrective measures.

This included the following activities:

L Sampling Ohio Water Service Well 4 and all on-site wells (except the out-of-
service process water well, W-2) to establish baseline data for each well and
collecting well data [e.g., organic vapor analysis (OVA) readings, construction
details, depth to water measurements, etc.].

L Surveying all on-site wells.

® Conducting a groundwater utilization survey, which included identifying and
locating domestic, commercial and municipal wells within a 1-mile radius of
the facility.

® Reviewing plant records and other available documents, which included aerial

photographs, tax maps and geologic references.

VOCs were detected in on-site shallow and bedrock groundwater monitoring wells. The
major compounds detected were TCE, 1,1,1-TCA, and their breakdown products. The
results of the initial investigation are presented in WESTON’s Interim Measures Report,

dated February 1988. While no immediate threat to potable water supplies was identified,
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WESTON recommended that on-site pumpage be increased, if practical, in order to enhance

contaminant recovery and hydraulic control of groundwater underlying the plant.

A groundwater quality assessment program for the EKCO facility was initiated during the
summer of 1988. The general purpose of this effort was to address groundwater conditions
at the facility proceeding under Section 3008(h) of the Resource Conservation and Recovery
Act of 1976, as amended, U.S.C. 6928(h), and as part of the closure plan for the surface
impoundment facility, particularly in reference to 40 CFR Section 265.93. The results of this
program are presented in the Groundwater Quality Assessment Report (WESTON, 1990),
which is contained in Appendix A. Field activities for the RFI were initiated at the facility
in April 1991. The remaining sections of this report, as described below, discuss the

activities, results, and interpretations of the RFL

Section 2 discusses the environmental setting of the facility, which includes climate,
topography and surface drainage, regional geology, regional hydrogeology, local groundwater
usage, and demography. Section 3 discusses the RFI field activities conducted at the facility,
which consisted of geophysical logging, packer testing, monitor well installation surveying,
pump testing, soil and groundwater sampling, and tank tightness testing. Section 4 discusses
the results of the RFI field activities and the geology, hydrogeology, and chemical migration
at the facility. Sections 5 and 6 discuss the summary and conclusions of the RFI. The

references for the RFI are presented in Section 7.

MKO1\RPT:02994002.005\ekcorfi.s1 1-13 06/17/94




MANAGEAS OESIGNERS CONSULTANTS

SECTION 2
ENVIRONMENTAL SETTING

2.1 CLIMATE

Information obtained from the Akron/Canton Weather Service Office reveals a precipitation
rate of 35.90 inches per year based on records for a 30-year period, 1951 to 1980 inclusive.
The mean annual Class A pan evaporation interpreted from a map in the Weather Bureau

Technical Paper No. 37 is approximately 40 inches per year.
22 TOPOGRAPHY AND SURFACE DRAINAGE

The EKCO facility is approximately triangular in shape. It is bounded on two sides by
railroad tracks and on the third by Newman Creek. Surface water runoff at the facility
discharges to Newman Creek by two pathways. Surface runoff from the northern part of the
facility flows directly into Newman Creek. Surface discharge throughout the remainder of
the facility is routed through the storm sewer system, which discharges through Outfall 001
into Newman Creek. A site plan showing the storm sewer system is included in Figure 2-1.
The edge of the facility is located within the 100-year floodplain of Newman Creek, as
shown in Figure 2-2.

2.3 REGIONAL GEOLOGY

The geology of Stark County, Ohio, is characterized by unconsolidated glacial drift
sediments deposited during the Pleistocene epoch in unconformable contact with underlying

Pennsylvanian-aged sedimentary rocks.

The drift deposits of Stark County originated predominately from the advance of glacial
lobes during the Wisconsinan stage (White, 1982). The drift consists of the interbedding of
two principal types of deposits distinguished by two distinct textures. Till deposits are ice-

laid material; they are an unsorted mixture of clay, silt, sand, pebbles, cobbles, and boulders.
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Outwash deposits are water-laid material deposited in front of the advancing or retreating
ice lobe; they are moderately well-sorted mixtures of sand and gravel. The glacial drift
deposits range in thickness between 25 ft in areas of bedrock highs to 300 ft in areas of
glacially eroded valleys (White, 1982).

Underlying the drift deposits is a series of bedrock shales, sandstones, and argillaceous
sandstones belonging to the Pottsville group. This bedrock group dips generally to the
southeast at approximately 20 to 40 ft per mile (Cross and Hedges, 1959). The sedimentary
rocks of the Pottsville originated from the erosion of the Appalachian mountain chain to the
east during the Pennsylvanian period. The Pleistocene glacial lobes subsequently eroded
into the Pennsylvania-aged bedrock in Stark County, producing the characteristic bedrock

topography of U-shaped valleys and flat uplands.

Two important water-producing sandstones of the Pottsville group are exposed in the Akron-
Canton area: the Sharon and Massillon sandstones. The Sharon consists of a poorly
cemented, pure quartz sandstone with intermittent lenses of quartz pebbles. Locally, the
Sharon can be up to 200 ft in thickness (Hansen, 1989). The Massillon is similar in
appearance to the Sharon except that it is less pure and contains fewer pebbles (Hansen,

1989). Both sandstones are quarried for building stone because of their high silica content.

24 REGIONAL HYDROGEOLOGY
2.4.1 Unconsolidated Material

The western portion of Stark County lies within the Middle Tuscarawas River Basin, The
units capable of providing sufficient quantities of groundwater to domestic, commercial, and
municipal wells underlying this basin include the unconsolidated deposits of sand and gravel
and the consolidated layers of sandstone, shale, limestone, and coal. Yields may range from
less than 1 gallon per minute (gpm) from clay and shale deposits to more than 1,000 gpm
from thick, unconsolidated, permeable sand and gravel deposits (Schmidt, 1962). The
generalized stratigraphic table (Table 2-1) briefly describes the physical and water-producing

characteristics of the units within the Tuscarawas River Basin. Figure 2-3 illustrates the
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Table 2-1

Generalized Stratigraphic Sequence in Middle Tuscarawas River Basin

System or Series

Group or Formation

Characte; of Material

Water-Bearing Characteristics

Quaternary

Clay, silt and alluvium deposited on the
flood plains of the principal valleys.

Generally a poor source of
groundwater, because of limited
thickness and absence of coarse
materials.

Quaternary Pleistocene

Interbedded and interlensing layers of
sand, gravel, and clay deposited in the
buried valleys by glacial meltwaters.

Thick layers of silt and clay interbedded
with relatively thin lenses of sand and
gravel.

Quantity of available water depends on
character of material and source of
recharge. Properly developed wells
yield in excess of 1,000 gpm.

Drilled wells developed in the sand and
gravel yield 5 to 15 gpm.

Pennsylvanian

Pottsville

Alternating layers of shale, sandstone,
limestone, and coal.

Thin to thick, coarse-grained sandstone.

Yields sufficient water for farm and
domestic needs.

Domestic, farm, and industrial supplies
are readily available. Yields of as
much as 500 gpm reported; however,
regional yield seldom exceeds 15 gpm.

Mississippian

Alternating layers of sandstone and shale.

Farm and domestic supplies are readily
developed. If thick shale formations
predominate, meager groundwater
supplies are developed.

Source: Schmidt, 1962.
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availability and yield of groundwater in the western portion of Stark County. The outwash
deposits beneath the flood plain of the Tuscarawas River have the greatest potential for the
development of large groundwater supplies in this basin. Yields from properly developed
wells in this unit range from 500 to more than 3,000 gpm. The majority of these wells are
developed at depths of less than 160 ft (Schmidt, 1962).

Many of the tributaries to the Tuscarawas River are also underlain by thick outwash
deposits composed of predominantly clay interbedded with layers of fine sand and gravel.
Portions of these tributary valleys are filled with as much as 270 ft of unconsolidated
deposits (Schmidt, 1962). But, because of the predominance of clay, the average yield of
these deposits is less than 25 gpm, and water wells are typically drilled through these

unconsolidated deposits to the underlying bedrock.

2.4.2 Bedrock

The bedrock underlying the glacial deposits in the basin consists of interbedded, thin to
thick layers of sandstone, shale, coal and occasional limestone. All of these are part of the
Pottsville group of Pennsylvanian age. The average domestic well is 170 ft in depth and
yields about 8 gpm. Yields of commercial and municipal wells developed in the sandstone
units of the lower Pottsville formation are reported to range from 25 to 100 gpm for short

periods of intermittent pumping (Walker, 1979).

2.5 LOCAL GROUNDWATER USAGE
2.5.1 Ohio Water Service Wells

Currently, the Ohio Water Service Company (OWS) has seven active production wells
(OWS-1, -2, -3, -5, -7, -8 and -9), and one out-of-sprﬁce well (OWS-4), which was
abandoned and subsequently converted into an observation well. Wells OWS-1, -2, and -3
are located approximately 2,000 ft northeast of the faciliw and 150 to 200 ft east of the
Tuscarawas River (Figure 2-4). OWS-S5 is located approximately 4,200 ft north of the facility
and 100 ft west of the Tuscarawas River. OWS-7, -8, and -9 all lie approximately 1.6 miles

MKO1\RPT:02994002.005\ekcorfi.s2 2-8 i 06/17/94
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north of the facility and are approximately 100 ft west of the Tuscarawas River. The
abandoned well, OWS-4, is currently being used as a monitoring well and is located 1,000

ft east of the facility and approximately 500 ft west of the Tuscarawas River.

The OWS well field pumps approximately 7.5 million gallons per day from the seven active
production wells. Individual wells are pumped at varying rates to maintain this production.
Only three wells are normally run at any one time. When running, the rates at which OWS-
1, -2, -3, -5, -7, -8, and -9 are pumped are approximately 2,800, 1,300, 600, 2,450, 2,100,
2,100, and 2,000 gpm, respectively. All of the OWS wells are reported to have been
constructed with 50-ft screens and to have reached total depths of 150 to 160 ft, with the
exception of OWS-5, which was reportedly screened in the unconsolidated material that lies

on top of the bedrock.

2.5.2 EKCO Production/Recovery Wells

There are currently two on-site production wells (W-1 and W-10) being used as groundwater
recovery wells. Well W-1 is located near the southern corner of the plant building, and well
W-10 is about 800 ft north of W-1 and inside the plant building (Figure 2-5). The log for
well W-1 shows a total of approximately 116 ft of shale interbedded with 84 ft of sandstone.
The thickness of sandstone beds reported in the log vary from a minimum of 12 to a
maximum of 49 ft. Shale beds vary from 13 to 46 ft in thickness. Well W-1 is completed
as an open hole well in bedrock to a total depth of 225 ft. Shale was encountered at 25 ft,
followed by a series of interbedded sandstones and shales. Construction details for well W-
10 are unavailable at this time, but it is believed to be cased to bedrock (approximately 60

ft) and completed as an open hole well in bedrock to a similar total depth to that of well
W-1.

The pump and treat groundwater recovery system commenced operation in February 1986,
with the concurrence of OEPA. When system operation was initiated, well W-1 pumped at
245 gpm and W-10 pumped at 140 gpm. Awvailable records indicate that these pumping

rates were fairly constant through the first 2 years of the pump and treat program. During
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this time, flow rates reportedly varied about 10 to 15 gpm.j In April 1988, the pumping rate
of well W-10 was increased to 255 gpm, while the pumpiné rate of well W-1 remained fairly
constant at about 245 gpm. Records indicate that the pumping rate of well W-10 was
increased to 305 gpm in May of 1988, to 330 gpm in August of 1988, then to 375 gpm in
September of 1988, while the rate of W-1 remained constant at 245 gpm. In December of
1988, the pumping rate of well W-10 was 345 gpm and W—l was 245 gpm. A summary of
pumping rates and VOC levels in wells W-1 and W-10 during 1990 and 1991 is shown in
Table 2-2. Total VOC levels in the recovered groundwater were 18,000 ng/L in 1986. By
1987, total VOC levels had dropped to 8,000 ug/L. During the period 1990, 1991, and 1992,
total VOC levels were 1,426 ug/L, 1,278 ug/L, and 1,456 ug/L, respectively.

The recovered groundwater is pumped to an air stripper to remove VOCs. The treated
groundwater is subsequently discharged through an NPDES-permitted outfall to Newman
Creek.

A comparison of VOC levels at the air stripper discharge and at the outfall indicate the
VOC levels actually increase at the discharge point. The VOC results are presented in
Table 2-3. An investigation of the sewer line integrity wajs performed in June 1992 by PLS
International. A layout of the storm sewer system is show{n in Figure 2-1. This investigation
showed portions of the sewer that displayed substantial deterioration. The sections of the
piping from Manhole A to Manhole B and from Manhole B to Manhole C, which conveys
the discharged water from the air stripper, showed evidence of fractures, compression, and
offsets. Failure of the piping may explain the increase in VOC levels from the air stripper
discharge to the outfall. EKCO replaced the leaking piping between Manhole A and
Manhole B in September 1992. Since replacement of the piping, VOC levels in the outfall

have dropped to between 14 ug/L and 47 ug/L.
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Table 2-2

Pumping Rates and Total VOCs for Recovery Wells W-1 and W-10

Pumping Water Total Pumping Water Total
W-1 Well Rate Treated VOCs W-10 Well Rate Treated VOC
(gpm) (gallon) (kg/L) | Samples (gpm) (gallon)

2/1/90 250 9,595,000 142 2/1/90 360 13,996,200 1923
3/5/90 260 11,648,000 117 3/5/90 360 16,368,200 2173
4/3/90 260 10,847,000 109 4/3/90 350 14,577,000 1832
5/2/90 260 10,799,000 131 5/2/90 340 14,133,099 2849
6/4/90 255 12,310,000 146 6/4/90 330 16,000,700 2597
7/6/90 265 11,946,000 173 7/6/90 330 15,051,200 2540
8/3/90 260 10,541,000 173 8/3/90 320 13,180,600 2378
"~ 9/5/90 260 12,319,000 158 9/5/90 325 13,845,800 2140
10/2/90 260 10,020,000 150 10/2/90 340 12,895,300 2163
11/1/90 260 11,106,000 132 11/1/90 350 14,958,000 2776
12/4/90 260 12,120,000 150 12/4/90 340 16,588,600 3069
1/7/91 260 12,470,000 180 1/7/91 335 16,720,500 2850
2/1/91 260 9,342,000 173 2/1/91 340 12,085,300 2153
3/8/91 255 12,871,000 179 3/8/91 335 16,758,399 2286
4/1/91 250 8,634,000 175 4/1/91 325 11,265,200 1873
5/1/91 210 9,789,000 181 5/1/91 320 13,868,800 1610
6/4/91 210 10,055,000 264 6/4/91 310 | 15,440,399 2384
7/1/91 205 3,211,920 303 7/1/91 260 4,938,500 2436
8/1/91 200 9,156,000 248 8/1/91 265 11,861,600 1965
9/3/91 210 9,767,000 302 9/3/91 270 12,835,400 2182
10/3/91 200 8,452,000 233 10/3/91 280 11,722,800 1876
11/5/91 205 9,507,000 208 11/5/91 265 12,592,500 1498
12/13/91 205 10,847,000 256 12/13/91 265 14,287,000 1554
1/6/92 280 2,882,000 - 1/6/92 280 9,372,000 1594
2/7/92 . - - 2/7/92 285 12,845,900 1744
3/6/92 205 5,313,600 4726 3/6/92 270 4,729,100 3928
4/13/92 220 12,038,400 138 4/13/92 240 10,656,900 827
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Table 2-2

Pumping Rates and Total VOCs for Recovery Wells W-1 and W-10

(Continued)

Pumping Total Pumping Water

Rate VOCs W-10 Well Rate Treated

(gpm) (pg/L) [ Samples (gpm) (gallon)
5/5/92 220 6,857,000 174 5/5/92 235 7,570,000 1418
6/2/92 210 8,584,000 218 6/2/92 265 10,566,300 1206
7/1/92 220 8,757,000 n 7/1/92 270 10,848,400 1470
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Table 2-3

Air Stripper Discharge

MEKO1\RPT:02994002.005\ekcorfis2

2-16

Total VOCs at Air
Pumping Rate Stripper Discharge Total VOCs at Outfall

(gpm) (ug/L) (ug/L)
8-1-91 465 19 28
9-3-91 480 250 34
10-3-91 480 6 340
11-5-91 470 4 190
12-13-91 470 5 67
1-6-92 280 ND 28

2-7-92 285 167 2319 -
3-6-92 475 20 760
4-13-92 460 9 490
5-5-92 455 ND 350
6-2-92 495 ND 275
L 7-1-92 490 ND : 398

06/17/%4
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2.5.3 Private Wells

In addition to the OWS wells, approximately S0 domestic wells and three commercial wells
are located within a 1-mile radius of the facility. No information is available on the depth
of the domestic wells. The average depth of commercial wells is 225 ft. The locations of

these wells are shown in Figure 2-4.
2.6 DEMOGRAPHY
Based on the estimated 1990 census, 62,000 people live within 4 miles of the center of the

EKCO facility. The surrounding land is largely industrial and urbanized. The most densely

settled areas are located to the east of the site.
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SECTION 3
RFI FIELD ACTIVITIES

This section describes the activities conducted by WESTON during the RFI field
investigation at EKCO from April 1991 to March 1992. These activities were conducted for
the purpose of evaluating the hydrogeological and geochemical conditions as they pertain
to the quality of the soil and the groundwater at this site. These RFI activities were
designed based on the results of the Groundwater Quality Assessment Report and the RFI
guidance contained in the EPA RFI guidance document. The sampling and testing
procedures used for the RFI activities are detailed in the RFI Work Plan and are discussed

in general in this section. These activities included the following:

Geophysical logging
Packer testing

Pump testing

Soil sampling
Groundwater sampling

The results and interpretation of the RFI activities are presented in Section 4 of this report.
3.1 GEOPHYSICAL LOGGING

Borehole geophysical logs were run in bedrock wells R-1, R-2, and R-4 at the EKCO facility
on 15 April 1991, prior to performance of packer testing. Geophysical logging was
performed by a subcontractor, Earth Data, Inc., and was supervised in the field by

WESTON geologists. The objectives of the geophysical logging program were to:

o Identify any potential problem areas (e.g., obstructions, washouts, or fill) in
the boreholes that could prevent the setting and removal of the packer tools
across potential test zones.

° Identify the presence of smooth borehole sections for the proper seating of
the inflatable packers.
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o Correlate the lithology among the three bedrock wells (R-1, R-2, and R-4)
along an east-west line of section.

o Determine the depth and condition of the casing in each well.
The following suite of geophysical logs was run in wells R-1 and R-2:

Three arm caliper (caliper).
Natural gamma (gamma).
Resistivity.

Spontaneous potential (SP).

All of the above logs, with the exception of the caliper log, were also run in well R-4. No

packer testing was to be conducted in this well, and only lithologic information was needed.

Each logging run was referenced to the top of the surveyed steel casing at each well so that
depths could be converted to feet above mean sea level (MSL). A brief description of each

log and the procedures followed in running each log are summarized below.

3.1.1 Caliper Log

The caliper log provides a continuous record of the average diameter, in inches, of a
drillhole. Mechanical arms or feelers are maintained against the borehole wall by springs,
which allow the arms to open and close with changes in borehole size. The caliper tool was
run to the bottom of each well, the arms were opened, and the log was recorded while
moving the caliper tool up the borehole at a constant logging speed of 20 ft per minute
(fpm). The caliper log was used to locate smooth or irregular borehole intervals and to

check the general condition of each well.

3.1.2 Natural Gamma Log

The gamma log provides a continuous record of the amount of natural gamma radiation

emitted by the formations penetrated by a borehole. In general, the gamma activities of
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clay-bearing sediments and rocks (i.e., clays and shales) are much higher than those of
quartz sands or sandstones. The gamma ray probe detects gamma radiation through the use
of a sodium iodide crystal and a scintillation counter. The greater the counting rate, the
more events the gamma detector is measuring, which, in turn, corresponds to a higher clay
content of the surrounding strata. The gamma log does not have a unique response to
lithology; however, response is generally consistent within a single geohydrologic
environment. The gamma tool was run recording from the bottom to the top of each well
at a constant logging speed of 20 fpm. The gamma logs were used to identify the various
lithologic units beneath the .facility where the relative gamma response decreased from the

fine-grained shales or siltstones to the coarse-grained sandstones.

3.1.3 Resistivity Log

The resistivity log measures the electrical resistance (in ohms) of the earth materials lying
within the well between two electrodes on the probe. Increases in formation resistance
produce corresponding increases in resistivity on the log. In general, the resistivity log
response in resistive rocks (sandstones) and conductive rocks (shales) provides a mirror
image of the gamma log under suitable conditions. Because a constant electric current is
generated between the two in-hole electrodes on the resistivity tool, the log requires a
borehole fluid to conduct the current. As a result, the resistivity tool was run from the
bottom to the top of the fluid column in each well at a constant logging speed of 20 fpm.
The resistivity logs were used to correlate lithologic changes and shale content in the

uncased, fluid-filled portions of each well.

3.1.4 Spontaneous Potential Log

The SP log is a record of potentials or voltages that develop between shale and sandstone
contacts when salinity differences exist between the borehole fluid and the formation water.
These logs are widely used in the oil fields to provide information on lithology and salinity
of interstitial water but are not universally applicable in fresh-water environments. Salinity

differences did not exist in the EKCO wells and, therefore, no interpretation of the SP logs
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was possible. The log was part of the combination electric tool that housed the resistance

log described previously.
3.2 PACKER TESTING

Packer tests were performed in April 1991. The packer tests were conducted by a
subcontractor, Earth Data, Inc., and were supervised in the field by a WESTON geologist.
The activities conducted at the facility included packer testing, groundwater sampling, and
continuous water level recording. The objectives of the packer test investigation were to

evaluate the:

° Vertical profile of groundwater quality and head distributions within the
borehole between water bearing units.

o Extent of vertical hydraulic interconnection between alternating sandstone and
shale beds, and the indicated degree of lateral hydraulic interconnection
between the tested wells (R-1 and R-2) and the nearby observation wells (R-4,
R-5, I-2, and L-2).

° Specific capacities of the primary water-bearing units within each well.

° Lateral lithologic correlation of shale and sandstone beds encountered and
logged in wells R-1, R-2 and R-4 to better understand the geology and
groundwater migration at the facility.

° Integrity of the casing seat on well R-2.

Packer tests were conducted on two bedrock monitor wells at the facility, R-1 and R-2.
Prior to performing the packer tests, caliper and gamma ray geophysical logging was done
on wells R-1, R-2, and R-4 in order to obtain information necessary for selecting packer
intervals and to assist in evaluation of the geology at the facility. Water levels were
continuously recorded in six wells (R-1, R-2, R-4, R-5, 1-2, and L-2) during the packer
testing activities. The locations of these wells are shown on Figure 3-1. The packer testing

methodology is presented in Appendix B.
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3.3 MONITOR WELIL INSTALIATION

During the months of June, July, and August 1991, 13 additional monitor wells were
installed at and around the EKCO facility. The 13 wells consisted of three shallow wells,
designated S-4, -11, and -12; seven bedrock-interface wells, designated I-8D, -9, -10, -11, -12,
-13, and -14; and three bedrock wells, designated R-7, -10, and -12. The locations of these

new wells and all other wells are shown in Figure 3-1.

Three categories of wells were installed during this field effort: shallow wells ("S" wells),
bedrock-interface wells ("I" wells), and bedrock wells ("R" wells). The general construction
of these wells is shown in Figure 3-2. All of these new wells were constructed entirely with
4-inch type No. 304 stainless steel riser pipe and 0.010-inch slot 4-inch wound-wire type No.
304 stainless steel screen. Depending on conditions, either a No. 2 sand pack or a natural
sand pack was extended at least 2 ft above the screened interval, and at least 2 ft of
bentonite pellets or bentonite slurry was emplaced above the sand pack. A 2 by 2-ft cement
pad and a locked protective steel casing was installed for each well. The monitor well

installation methodology is presented in Appendix C.

The monitoring wells were installed to characterize the hydrogeology and the groundwater
quality in the area of the EKCO facility. All of the shallow wells were installed into the first
encountered water-bearing zone, and they are located adjacent to deeper wells to evaluate
vertical groundwater gradients and shallow groundwater quality. There were two types of
I-wells installed. Wells I-8D through I-12 were installed in the closest water-producing zone
to the overburden/bedrock interface. Well I-8D was originally planned to be a bedrock well
but, when no bedrock was encountered after drilling to a depth of 255-ft, it was decided to
complete the well on top of the thick silt and clay layer at a depth of 177 ft. The size of the
drilling rig and the drive casing being used prevented drilling to a deeper depth. The other
two I-wells (I-13 and I-14) were installed at a total depth of 150 ft in order to monitor the
same interval of sediments from which the adjacent OWS wells (OWS-1, -2 and -3) are
pumping. The three bedrock wells (R-7, -10, and -12) were screened in the first

encountered productive water-bearing zone in competent sandstone bedrock. Well
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construction diagrams and geologic logs are shown in Appendix D. All of the wells were
developed by pumping or bailing the wells until at least five well volumes had been removed

and the water was relatively sediment-free.

Five of the wells are on Price Brothers’ property north of the facility; two of the wells are
located on Carter Lumber’s property northeast of the facility; and four of the wells are
located on OWS property northeast and east of the facility. Written approval to install the
monitor wells was requested and received from all three of these property owners and also
from EKCO Housewares prior to installing the wells. A utility clearance was performed
through the Ohio Utility Clearance Protection Service, and a utility clearance was also

received from the property owners prior to installing the wells.

Bowser-Morner, Inc. installed the wells under subcontract to WESTON, and their activities
were supervised in the field by a WESTON geologist. A cable tool drilling rig was used
because it has been the most successful method of drilling in the deep glacial sand and
gravel material found in the area of the facility. Cable tool drilling also allows for
continuous collection of drilling samples from the bailer, and the drive-casing, which is
driven ahead of the drilling bit during cable tool drilling, prevents the downward migration

of potentially contaminated shallow water to a deeper aquifer.
3.4 SURVEYING

Surveying of monitor wells was accomplished by Buckeye Surveying, Inc., under subcontract
to WESTON. Surveying was conducted in September of 1991. Buckeye surveyed the
vertical elevation at three locations on each well: the top of the inner casing, the top of the
outer casing, and ground level. A survey mark was marked on each well at the point where
the survey was done for the inner casing. The horizontal location of each well was also
surveyed. Buckeye surveyed all of the other wells on-site in August 1988, so they were able
to tie the new wells into the survey loop they established in 1988. The survey was tied into
a U.S. Geological Survey (USGS) benchmark, which is located on the well location map

shown in Figure 3-1. The base map generated from the survey effort was used to generate
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all of the site maps used in this report. A summary of the surveying results is shown in
Table 3-1. All of the wells were labeled with their appropriate well numbers on the outside

of the casing.
3.5 PUMP TESTING

Five short term constant rate pumping tests were conducted on monitor wells constructed
in overburden wells at and near the EKCO facility during September 1991. The tests were
conducted on three interface wells (I-2, I-11, and I-13) and two shallow wells (S-7 and S-11).
The purpose of the pumping tests was to evaluate the transmissivity of the overburden
materials and hydraulic conductivity in the area of the facility. Data from well installation
and development, and from short-term step tests, were used to select an appropriate

pumping rate for each test.

Prior to starting each pumping test, a short-term step test was conducted followed by
continual background monitoring overnight. The tests were originally scheduled for a
duration of 8 hours, but two of the tests (S-11 and I-2) were reduced to only 2 and 3 hours,
respectively, because of problems with the generator and discharge line. Water levels were
continuously recorded with electronic transducers in the tested well and nearby observation
wells to monitor background conditions and the effects of the pumping. After terminating
the drawdown tests, recovery was monitored until the wells recovered to within at least 90%
of their static levels. The discharge water from the pumping tests was containerized in a
tanker truck and then pumped through the existing air stripper. The pump testing
methodology is presented in Appendix E.

3.6 SOIL SAMPLING
The groundwater quality assessment program identified four potential source areas: the

active tank area at the southwestern end of the plant; the abandoned tank area at the

northern end of the plant near well D-4-30; the sump at well W-10 inside the plant; and
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Table 3-1

Top of Inner Top of Outer
Well North East Casing Casing Ground Others
D-1-27 6065.338 | 5289.507 948.09 948.26 946.2 NA
D-2-30 6096.099 | 5415.059 946.16 946.31 944.1 NA
D-3-17 6215.142 5450.022 936.81 936.99 934.2 NA
D-4-30 5946.105 | 5419.603 NA 949.72 947.4 NA
1-2 6008.795 5636.674 946.40 946.69 944.0 NA
1-4 6036.420 | 5938350 933.23 93337 9323 NA
1-5 5649.680 | 5878.506 946.13 946.13 943.8 NA
1-6 4880.413 | 6247.524 940.62 940.62 937.9 NA
1-7 5228.139 | 6052.270 940.04 941.06 939.4 NA
1-8 5738442 | 6504.282 931.51 933.23 931.1 NA
L-1 680.781 5409.180 946.33 946.77 944.2 NA
L-2 6068230 | 5295.739 947.57 948.08 946.2 NA
L3 6157-633 | 5113.546 946.91 947.37 946.0 NA
L-4 6258417 | 5306.089 938.22 938.70 935.9 929.40
P-1-84 5945111 | 5444.624 NA NA 946.8 948.66
P-2-84 6102.295 | 5430.822 NA NA 943.2 945.84
P-3 5740.736 | 6515.588 933.68 933.87 930.9 NA
P-4 6589.462 | 6120.430 938.49 938.63 936.7 NA
P-5 6062376 | 5284.706 948.43 948.60 946.2 NA
R-1 6020.037 | 5357.662 NA 946.91 946.0 946.93
R-2 5996.009 | 5635.598 NA 946.32 9443 946.38
R-3 5081.521 | 5806.276 NA 947.14 945.4 947.16
R-4 6088.9.3 5947316 NA 933.28 932.5 933.31
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Table 3-1 ‘

Elevation and Location Survey Results

(Continued)
Top of Inner Top of Outer
Casing Casing Others
R-5 6208371 | 5444.704 NA 937.79 934.8 NA
S-7 5222674 | 6052.243 940.94 941.37 939.4 NA
W-1 5199971 | 5617.222 NA NA NA 947.26
W-2 5524425 | 5883811 NA NA NA 945.29
W-10 5819.613 | 5530.858 NA NA NA 942.01
1-8D 5740959 | 6495957 933.46 933.90 931.1 NA
1-9 5903980 | 6196.025 932.17 932.47 929.8 NA
I-11 6451.415 | 6288.993 933.42 933.55 931.4 NA
I-12 6694.869 | 5868330 944.54 944.96 942.2 NA .
I-13 7627180 | 6631.564 933.47 933.92 931.0 NA
I-14 8330.522 | 6595.422 932.33 932.55 929.8 NA
R-7 5217323 | 6052.616 941.55 942.06 939.5 NA
R-10 6264.057 | 5669.018 935.80 936.21 932.9 NA
R-12 6659.567 | 5859.974 94535 945.83 943.0 NA
S-4 6034.764 | 5930.724 934.88 935.17 9323 NA
S-11 6464.544 | 6289.611 934.04 934.52 931.7 NA
s-12 668.864 | 5876.873 94493 945.26 942.1 NA

Note: NA = Not applicable.

MEKO1\RPT:02994002.005\ekcorfi.s3 3-12 06/17/94




MANAGERS g DESIGNERS.CONSULTANTS

the surface impoundment. Because the impoundment soil is being addressed as a regulated
unit, it was not addressed by the RFI. A RCRA Closure Plan has been submitted to OEPA.
Eleven soil borings were drilled in the other three areas in order to characterize the

potential need for corrective action.

The soil boring locations for the Groundwater Quality Assessment Program and for the RFI
are shown in Figures 3-3 and 3-4, respectively. Split-spoon soil samples were collected
continuously at each boring and were logged by the WESTON geologist. Each boring was
drilled and sampled to a total depth of 12 ft, auger refusal, or the water table, whichever
came first. Up to three samples were retained from each boring for chemical analysis.
Analytical samples were collected from default depths of 2 to 4 ft, 6 to 8 ft, and 10 to 12 ft
below ground surface, unless the sampling depth was modified in the field by the WESTON
geologist based on organic vapor detection, discoloration, odors, or lack of sample recovery.
All soil samples were analyzed for VOCs. The drilling and sampling methods for soil

borings are presented in Appendix F.
37 GROUNDWATER SAMPLING

The objective of the RFI groundwater sampling program was to characterize VOC and
metals concentrations, to evaluate source areas, and to evaluate the horizontal and vertical
extent of VOC migration. The following wells were sampled either as part of the RFI or

as part of the quarterly impoundment sampling program:

Two EKCO production wells (W-1 and W-10).

Eight bedrock wells (R-1 through R-5, -7, -10, and -12).

Thirteen interface wells (I-2, I-4 through -14, and I-8D).

Eleven shallow wells (L-1 through L-5, S-4, -7, -11, -12, D-4-30, and P-3).

Prior to formal sampling of groundwater from all monitor wells, an in situ water sample was

collected from each well and evaluated for dense nonaqueous phase liquids (DNAPLs). A
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best available technology (BAT) Envirotech hydroprobe sampler was used to collected fhe

water sample at the base of each monitor well.

Monitor wells at the EKCO facility were sampled once during the Groundwater Quality
Assessment Program in September 1988, and they were sampled twice during the RFI in
September 1991 and March 1992. In addition, five shallow wells (L-1 through L-5) and four
bedrock wells (R-1 through R-4) have been sampled quarterly in February, May, August,
and November since May 1989. During the RF], all of the monitor wells at the facility were
sampled for VOC analysis, and all of the new RFI wells were also sampled for metals
analysis. All of the previously existing wells had been sampled for VOC and metals analyses
in 1988, and all of the metals concentrations were below the applicable Maximum
Contaminant Levels (MCLs) under the Safe Drinking Water Act. The L-wells are sampled
quarterly for VOC and metals analyses, and the four R-wells are sampled quarterly for VOC
analysis only. During the RFI groundwater sampling, 28 wells were sampled in September
1991, and 24 wells were sampled in March 1992. Wells R-1 through R-4 were not sampled
in 1992 as part of the RFI because they had been sampled 1 month earlier in February
1992, as part of the quarterly groundwater sampling program. The groundwater sampling

method is presented in Appendix G.

3.8 TANK TIGHTNESS TESTING
3.8.1 Methodolo

On 20 March 1991, four underground storage tanks were leak tested. The location of the
tanks is shown in Figure 2-1. Tank tightness testing was performed by Midwest Tank
Testing, Inc., a subcontractor for WESTON, using the Acu-Test leak computer system. This
method is a temperature-compensated, volumetric test capable of detecting a leak in a tank
at a rate within 0.05 gallon per hour. This system was the only one to meet and exceed all
EPA standards and was ranked first in their evaluation study conducted at the Risk
Reduction Laboratory in Edison, New Jersey.
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The Acu-Test leak computer system, designed to function in an overfilled tank, measures
changes in the product volume and product temperature in order to determine a volumetric
flow rate. Changes in product volume are determined by measuring the amount of product
that is added or removed to keep the product level in the fill tube constant. The amount
of product added or removed is determined by the change in the weight (mass) of the supply
of product maintained outside the tank, while a control loop using two optical detectors

determines the time at which this addition or removal takes place.

To begin the test, the storage tank is filled until product stands in the fill pipe a minimum
of 20 inches above the tank top, manway, or highest piping to be included in all tests. An
API hydrometer is used to measure the specific gravity of the product. This value is given
to the computer for future calculations. A small measuring cylinder is filled with additional
product and placed near the fill pipe. A level sensor is placed within the fill pipe and
connected to a control box, which activates either a solenoid valve or a pump, both of which
are connected to the measuring cylinder. If the storage tank level rises, the level sensor
causes the pump to remove liquid from the storage tank and pump it into the measuring
cylinder. Conversely, a drop in product level results in an addition of product contained in
the cylinder into the tank. The measuring cylinder is suspended from a load cell that is
monitored by a computer. Any exchange of liquid with the storage tank is measured directly

by the computer.

A temperature probe, which is inserted into the tank, has a series of seven thermistors
located equally by volume across the diameter of the tank. The thermistors are connected
to a sensitive Wheatstone bridge, which permits an accurate measurement of the change in
temperature of the thermistors. The bridge is calibrated to zero before the test begins, and
a temperature of +3 °F range can be measured without readjustment of the bridge. The
output of the Wheatstone bridge is also monitored by the computer, and a temperature
change can be detected with a precision of £0.0001 °F. Tank system changes are computed
by using the coefficient of thermal expansion and the data collected by the system. The

measured thermal volume changes are used to modify the amount of liquid to be added to

or removed from the tank to establish a leak rate.
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The top of the tank will usually be warmer or cooler than the bottom, depending on the
temperature of the added product. The change in the average temperature with time is
important in determining an accurate leak rate because such changes affect the amount of

volumetric product expansion or contraction.

The computer samples cylinder weight and tank temperature changes approximately 250
times in a 1-minute cycle. At the end of each 1-minute cycle, the computer calculates the
weight change from the previous cycle. This difference in weight converted to volume, and
along with the calculated volumetric change caused by temperature variation, is used to
calculate the leak rate for the cycle. The standard deviation of the average leak rate for the
preceding 30 cycles is also calculated and displayed on the video screen. The tank is tight
if the calculated average leak rate is less than 0.05 gallon per hour at a confidence level of
99%.

3.8.2 Tank Preparations

On 19 March 1991, the fill pipes for Tanks 3 and 5 were disconnected by EKCO to permit
access to the tanks. EKCO operating personnel stated that these tanks had never been
placed in service and had not previously been used to store material of any kind. In order
to confirm this, a swab sample was obtained from each tank. To obtain a swab sample from
each tank, a swatch of cotton fabric was securely wrapped around the end of a wooden pole
that was normally used to check the level in tanks. The fabric was secured to the pole with
duct tape. An HNu reading of the clean swab was taken. Subsequently, the swab was
inserted into the tank through the opening in the fill pipe. The bottom of the tank was
wiped by manipulating the pole. The swab was then removed from the tank, and a
subsequent HNu reading was taken. The swab was visually inspected for signs of
contamination. Both tanks were confirmed to be clean. Subsequently, approval was given
by EKCO to fill both tanks with water. Water was added from a tank truck during the late

morning and early afternoon of 19 March 1991.
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Both solvent blend tanks (Tanks 2 and 4) were taken out of service and filled with solvent
during the morning of 19 March 1991 from a tank truck. EKCO operating personnel then
"dipped" the tanks to confirm that both were filled. Tank 4 was apparently 200 gallons short
of being filled. Tank 2 was apparently filled.

Drop tubes on all tanks were removed 20 March 1991. This action affected the apparent
level in each tank. In each case, additional material was added to raise the liquid level so
that the fill pipe was partially filled as required for proper testing. Solvent blend was added
to Tanks 2 and 4 from drums by EKCO operating personnel. Tank 4 required
approximately four drums of material, whereas Tank 2 need eight drums. Possible
explanations are an error in measurement, an air pocket caused by an obstructed vent line,
or the unauthorized use of the material in the tank for processing during the evening or
night shifts.

Midwest Tank Test arrived on-site at approximately 9:30 a.m. on 20 March 1991. Their
personnel proceeded to inspect the tank preparations and to set up the tank testing
equipment. The level sensor and temperature probe were all installed in the fill lines of
each tank. All tests began that morning and were completed in the afternoon. All testing
was performed in the presence of a an EPA Region V contractor representative, Barry R.

Nelson, who is a geologist with Metcalf & Eddy, Inc.
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SECTION 4
FINDINGS

This section discusses the results and the interpretation of the data gathered from the RFI

activities. The following activities and topics are discussed in this section:

Geophysical logging

Packer testing

Pump testing

Soil sampling

Site geology

Site hydrogeology

Groundwater sampling and chemical migration

These results and interpretations are currently being used to evaluate potential

environmental corrective measures at the EKCO site.
4,1 GEOPHYSICAL LOGGING RESULTS

Packer tests were conducted on the two. bedrock wells R-1 and R-2 in April 1991. Prior to
performing the packer tests, geophysical logging was conducted on wells R-1, R-2, and R-4
in order to obtain information necessary for selecting packer intervals and to assist in
evaluation of the geology at the site. The suite of geophysical logs run on wells R-1 and R-2
included the caliper log, gamma log, resistivity log, and the spontaneous potential log. All
of these logs except the caliper log were also run on Well R-4. No packer testing was to
be conducted in this well, and only lithologic information was needed. The results of the
geophysical logging of wells R-1, R-2, and R-4 revealed three important characteristics about
the geology and hydrogeology beneath the EKCO facility:

o A fairly thick (approximately 50 ft), relatively permeable and laterally
continuous sandstone exists in each well which, in packer tests, contributed
over 90% of the total yield in wells R-1 and R-2.

° Overlying the productive sandstone in wells R-1 and R-2 is an alternating
sequence of low permeability shales and argillaceous sandstones, which
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collectively serves to reduce the groundwater flow from the overlying glacial
deposits to the underlying sandstone sandstone.

L Erosion of the bedrock surface (during Quaternary glaciation) effectively
removed the low permeability shales and argillaceous sandstones in the
vicinity of well R-4. As a result, the productive sandstone in well R-4 is
directly overlain by the thick sequence (approximately 89 ft) of unconsolidated
glacial outwash deposits.

- Figure 4-1 shows an interpretive geologic cross-section of the stratigraphic units penetrated
by wells R-1, R-2, and R-4. The cross-section is based primarily on the results of the
geophysical logs, driller’s logs, and regional data from the U.S. Geological Survey (USGS).
Copies of the geophysical logs from wells R-1, R-2 and R-4 are provided in Appendix H.

The productive sandstone unit that exists in the three wells is indicated on the logs by a low
gamma response [approximately 10 counts per second (cps)] and a correspondingly high
electrical resistance. The low gamma activity implies a low percentage of fine-grained
materials in the matrix of this sandstone member, which accounts for its relatively
permeable nature. The overlying argillaceous sandstones in wells R-1 and R-2, indicated
on the logs by relatively moderate gamma response (30 to 50 cps), implies the presence of

interstitial clay or silts, which reduce the permeability of water-bearing geologic deposits.

The shale beds in wells R-1 and R-2 are indicated on the logs by a relatively high gamma
response (50 to 70 cps) and a correspondingly low electrical resistance. Shales are typically
low in permeability unless secondary fracturing has occurred. The sedimentary rocks in the
region of the site have not undergone any appreciable deformation and, in fact, dip only
slightly to the southeast (USGS).

4.2 PACKER TESTING RESULTS

The objectives of the packer testing were to evaluate the hydrogeology, the bedrock
groundwater VOC concentration, and the casing seat integrity of the deep open borehole
bedrock wells. Five packer tests were conducted at the site, three on Well R-1 and two on

Well R-2. A falling head casing seat test was also conducted on Well R-2. The pumping
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times of the five tests ranged from 100 to 180 minutes, and the maximum pumping rates
ranged from 0.2 to 24 gallons per minute (gpm), depending on the yielding capacity of the
tested zone. The specific capacities were calculated for each test zone and ranged from
0.0069 to 1.82 gpm/ft. A summary of the packer test results is shown in Table 4-1. The
packer test zones were numbered from the bottom to the top of the wells. During the Zone
1 test in both wells (R-1 and R-2), the bottom packer was left uninflated in order to
evaluate the entire bottom portion of the well, from the upper packer depth to the total
depth of the well.

Groundwater samples were collected from each tested zone and analyzed for VOC in order
to evaluate the vertical profile of VOC in the bedrock groundwater. A summary of the
packer test groundwater sampling results is shown in Table 4-2. During all but one of the
tests (R-2/Zone 2), two time series samples were collected to evaluate how the VOC
concentrations changed as pumping progressed. The results indicated that the VOC
concentrations for each zone did not change appreciably with time. The total VOC
concentrations ranged from 227 parts per billion (ppb) (R-1/Zone 1) to 1,100 ppb (R-2/
Zone 2). The lowest VOC concentration was found in the deepest zones in both Wells R-1
and R-2.

4.2.1 Well R-1 Packer Testing Results

The packer test spacing intervals for wells R-1 and R-2 were plotted adjacent to the geologic
and geophysical logs, in order to display the lithologies that were tested. Figure 4-2 shows
the packer test intervals for Well R-1. The upper packer in Zone 1 was seated in a 4-ft
thick shale layer from 98 to 102 ft below ground surface (bgs), and the lower packer was left
uninflated. Directly underlying the shale layer in Zone 1 is 42 ft of sandstone with
apparently very little or no fine material. Below the sandstone is approximately 21 ft of
alternating layers of argillaceous sandstone and shale. Zone 2 was located directly above
Zone 1 and straddled 20 feet of argillaceous sandstone and shale from 78.8 to 98.0 ft bgs.

Zone 3 was located directly above Zone 2 and straddled 12 ft of argillaceous sandstone from
61.6 to 73.6 ft bgs.
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Table 4-1

Packer Test Activities Summary Table

Depth to Water After Packer
Inflation (ft)
Specific Depth to Water | Above Below
Well/ Test Time Start Time Stop Total Pump Max Q Capacity Before Packer Upper | Between | Lower
Zone Date Pump Pump Time (min) (gpm) (gpm/ft) Packer Spacing Inflation Packer | Packers Packer
R-1/Z-1 | 4/16/91 11:05 12:45 100 24 1.82 102-TD (165) 42.80 42.74 49.40 NI
R-1/Z-2 | 4/17/91 16:15 19:15 180 0.3 0.0069 78.8-98.0 43.21 43.04 40.33 50.05
R-1/Z-3 | 4/16/91 15:40 17:30 110 0.8 0.06 61.6-73.6 43.03 42.12 43.08 48.55
R-2/7-1 | 4/18/91 13:10 14:50 100 22 1.80 87.8-TD (150) 30.05 28.43 48.85 NI
R-2/7Z-2 | 4/18/91 17:07 19:30 143 0.2 0.0087 63.6-84.0 31.32 27.95 33.02 48.79
4
< Notes: NI = Lower packer not inflated.
Q = Flow rate in gallons per minute.

s = Drawdown in feet.
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Table 4-2

Packer Test Groundwater Sampling Results

Test Time
Total Time Total Well Sample Sample of Sample | Volumes Purged | Total VOCs
Well/Zone | of Test (min) | Volumes Purged | Sample Date Time (min) When Sampled (ppb)
R1/Z1 100 : 18.0 A 4/16/91 12:20 75 125 227
B 4/16/91 12:45 100 18.0 248
R1/Z2 240 15 A 4/17/91 18:15 120 10 506
B 4/17/97 19:15 180 15 496
R1/Z3 110 40 A 4/16/91 16:30 50 25 297
B 4/16/91 17:30 110 40 348
R2/71 100 18.5 A 4/18/91 14:15 65 12.0 872 7
B 4/18/91 14:45 95 18.5 769 %
R2/72 143 1.7 A 4/18/91 19:30 143 1.7 1,100 5
B NS NS NS NS NS
R2/Hydrant* NA NA NA 4/19/91 NA NA NA 6

*Sample of the fire hydrant water which was used for the falling head test.

Notes: NS = The second sample (Sample B) was not collected during this test due to the low yield of the well.
NA = Not applicable; referenced sample was taken from a falling head test and no water was purged from the well.
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Water levels were continuously measured in the tested well during each packer test at three
locations in the borehole; above the upper packer, between the two packers and below the
lower packer. As can be seen in Table 4-1, there was a downward gradient from above the
upper packer to between the packers and from between the packers to below the lower
packer in every test except one, R-1/Zone 2. In test R-1/Zone 2, there was a downward
gradient from between the packers to below the bottom packers, but there was an upward
gradient from between the packers to above the upper packer. The static water level below
the upper packer was higher than the bottom of the overlying confining shale bed for all five
of the tested zones, indicating that they were all under semi-confined conditions. Water
levels were also continuously measured during each test in the five observation wells (I-2,
L-2, R-4, and R-1/R-2). Time-drawdown graphs were plotted for all of the tests and are

discussed below.

The time-drawdown graph for Well R-1 during the Zone 1 packer test is shown in Figure
4-3. The flow rate was stepped up four times to a maximum rate of 24 gpm. The head
below the upper packer in Zone 1 was lowered 13.2 ft during the drawdown and fully
recovered when pumping was terminated. The head above the packer did not change during
the test indicating that the packer seat was not leaking and that the overlying shale acted
as a barrier to groundwater flow for the duration of the test. Figure 4-4 shows the time-
drawdown graphs for the five observation wells monitored during the Zone 1 test. The
times when pumping in Well R-1 was initiated and terminated are indicated on each graph.
As can be seen in this figure, no pumping-related drawdown occurred in any of the

observation wells during the test.

The time-drawdown graph for Well R-1, test Zone 2 is shown in Figure 4-5. The flow rate
was adjusted to a maximum rate of 0.3 gpm. Some minor fluctuations occurred in the
pumping rate and the drawdown. The sudden drawdown indicated on Figure 4-5 at
approximately 30 minutes was caused by a leaking check valve; this was repaired and the
test resumed at approximately 50 minutes. The head between the packers was lowered 50
ft during the drawdown test then fully recovered when pumping was terminated. The heads

above the upper packer and below the lower packer did not change during the test. The

MEKO1\RPT:02994002.005\ckcorfi.s4 4-9 06/17/94



0l-¥

(1) ¥ALYM O1 H1d3d

R-1 ZONE-1

70

(=]
w
T

(=)
o

w
o

between packers

|

/

OFF

—

above packers

40

50

| 100
TIME (min)

150

200

FIGURE 4-3 WATER LEVEL DRAWDOWN CURVES FOR THE PUMPING WELL FOR TEST R-1, ZONE-1




|8 %

DATA F_OR WELLI-2 DATAFORWELLL-2 DATAFOR WELLR-2
i ! .
: [} : YRS : s b
i ' ' :
i L, i —
: i Wﬁ‘ g
z 2z
S - x — = o os e ooe
o ot on o o oy [=]
=] (=] a
| 5 .| 2 .|
= - =
[=] o Qa
ELAPSED TIME (min)- - <=3 -  BLAPSED TIME (min)- == === > = * BLAPSED TIME (@it.)- ~= = === - > =
J
DATA FORWELLR-4 DATA FOR WELL R-5
, s
: '
; : .,rw"\p
-MW X
z s |
; - i A & UM O
8 rren 8
: . z |
< I <
(-3 [ 3
[ [~
ELAPSED TIME (min)-—c =~ - > = ELAPSED TIME (mig)- - - - - - = > -

FIGURE 4-4 WATER LEVEL DRAWDOWN CURVES FOR THE OBSERVATION WELLS FOR TEST R-1, ZONE-1.




-y

R-1 ZONE-2

100
o PUMP OFF
/
‘USO—-
=
>70—
= ‘
Sl |
Z, ?

o Dy
‘PUMP ON

10 1 1 | 1 1 1
0 50 100 150 200 250 300 350

TIME (min)

FIGURE 4-5 WATER LEVEL DRAWDOWN CURVES FOR THE PUMPING WELL FOR TEST R-1, ZONE-2




MANAGERS DESIGNERS-CONSULTANTS,

time-drawdown graphs for the Zone 2 observation wells in Figure 4-6 show that none of the
wells was affected by the pumping of Zone 2. Figure 4-7 shows the time drawdown graph
for Well R-1 test Zone 3. The head between the packers was lowered 14 ft during the
drawdown test, then fully recovered when the pumping was terminated. The head above
the upper packer did not change during the test, but the head below the lower packer was
lowered approximately 1 ft when pumping was initiated, then quickly equilibrated. This may
have been due to an initial leak around the packer or minimal groundwater movement
through the lower shale layer. The time-drawdown graphs for the Zone 3 observation wells

in Figure 4-8 show that none of the wells was affected by the pumping of Zone 3.

4.2.2 Well R-2 Packer Testing Results

Two zones were packer tested in Well R-2. The packer test intervals, along with the
geological and geophysical logs, are shown in Figure 4-9. The upper packer in Zone 1 was
seated in a 4-ft-thick shale bed from 83 to 87.8 ft bgs and the lower packer was left
uninflated. Directly underlying the shale layer in Zone 1 is 58 ft of sandstone with very little
or no fine material. Below the sandstone is approximately 10 ft of silty shale. Zone 2 was
located directly above Zone 1 and straddled 20 ft of shaley sandstone and shale from 63.6
to 84.0 ft bgs. In addition to the two packer tests, a falling head test was conducted at the

casing bottom/bedrock interface to determine the integrity of the casing seal.

Figure 4-10 shows the time-drawdown graph for test R-2/Zone 1. The head below the
upper packer was drawn down 12.2 ft during the drawdown test and fully recovered when
pumping was terminated. The head above the packer did not change during the test. The
time drawdown graphs for Zone 1 observation wells shown in Figure 4-11 indicate that the
water level in well R-4 was drawn down approximately 0.2 ft and then fully recovered when
pumping was terminated. No other observation wells was affected by the pumping of Well
R-2.

Figure 4-12 shows the time-drawdown graph for test R-2 Zone 2. The head between the

packers was lowered 23 ft during the drawdown test and fully recovered when pumping was
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terminated. Heads above and below the packers did not change during the test. The time-
drawdown graphs for the five observation wells on Figure 4-13 show that none of the wells

was affected by the pumping of test R-2/Zone 2.

A falling head casing seal test was conducted on well R-2 by inflating the top packer 2 ft
below the bottom of the casing and sealing off the upper 2 ft of the borehole from the rest
of the well (Figure 4-9). The 2-ft zone that was left open consisted entirely of relatively low
permeability shale. The well was filled up to the surface with potable water and the water
level in the well was monitored. If there were a proper casing seal in place, the water level
in the well would have remained relatively constant; however, after the casing was filled to
the surface, the water level quickly dropped back to static conditions. The water
recharged much more rapidly than would be reasonable considering the relatively limited
permeability of the exposed 2-ft thick shale interval. The hydraulic conductivity was
calculated from the falling head data using the Bouwer and Rice falling head test method
(Bouwer and Rice, 1976) to be 6.29 ft/day. This value is within the range for an
unconsolidated sand material (Freeze and Cherry, 1979), and several orders of magnitude
higher than would be expected for the 2-ft shale interval, which was isolated during the test.
This implies that the water leaked around the casing and into the highly permeable
unconsolidated material above. The falling head test data is included in Appendix I, and

copies of the drillers’ logs for wells R-1 through R-4 are included in Appendix J.

Three other bedrock monitoring wells (R-1, R-3, and R-4) were installed at the same time
as well R-2, using the same driller and drilling method. This suggests the possibility that the
casing seal between the bedrock and the unconsolidated sediments in those wells may also
be leaking. Wells R-3 and R-4 are a minor concern because the levels of VOC are low (90
ppb and 1.75 ppb, respectively). In addition, at Well R-3 the top of bedrock is so near to
the ground surface that the unconsolidated sediments are dry; therefore, there is little
potential for groundwater to readily migrate from the unconsolidated sediments to the
bedrock aquifer. Also, at Well R-4, the low permeability shale has been eroded away and
the unconsolidated sediments are in direct contact with the highly permeable sandstone

aquifer (Figure 4-1). This geology allows for the groundwater in the unconsolidated
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sediments to migrate easily downward into the sandstone bedrock aquifer along the bedrock

interface regardless of the integrity of the casing seat.

The hydrologic conditions at Well R-1 are similar to those at Well R-2. The total VOC
concentration is relatively high (1,440 ppb), and there are 60 ft of shale and argillaceous
sandstone overlying the highly permeable sandstone aquifer, which would naturally limit
downward migration of groundwater from the unconsolidated sediments to the deeper
sandstone aquifer. But, if the casing seal in Well R-1 is leaking as in Well R-2, it would
induce downward migratioh of groundwater along the borehole to the sandstone bedrock

aquifer.

4.2.3 Packer Testing Summary

A fairly thick (approximately 50 ft) permeable and laterally continuous sandstone exists in
each well, which, in packer tests, contributed over 90% of the total yield in wells R-1 and
R-2. Overlying the productive sandstone in wells R-1 and R-2 is a thick (52 to 62 ft)
alternating sequence of low permeability shales and argillaceous sandstones, which
collectively serves to reduce the groundwater flow from the overlying glacial deposits to the
underlying sandstone bedrock. Erosion of the bedrock surface (during Quaternary
glaciation) effectively removed the low permeability shales and argillaceous sandstones in
the vicinity of Well R-4. As a result, the productive sandstone in Well R-4 is directly
overlain by a thick sequence (approximately 89 ft) of unconsolidated glacial outwash

deposits.

VOC:s were detected in all five zones tested with concentrations ranging from 227 to 1,100
ppb. Static water level data from the zones tested during the packer tests indicated that a
downward vertical gradient exists in wells R-1 and R-2. The falling head casing seal test
results indicated that the casing seal is leaking in Well R-2 as a result of an uncemented
annular space. This leaking seal provides a direct conduit for the migration of VOC from

the overburden to the sandstone bedrock.

MKOT\RPT:02994002.005\ ckcorfi.s4 4-23 06/20/94



MANAGERS S DESIGNERS/CONSULTANTS

43 PUMP TESTING RESULTS

Short term constant rate pumping tests were conducted on five monitor wells (I-2, I-11, I-13,
S-7 and S-11) in the area of EKCO during September 1991. Three of the tested wells (S-7,
S-11, and I-2) are completed in the shallow sand and gravel. Well S-7 is also partially
completed in the underlying clay, sand and gravel unit. The other two tested wells, I-11 and
I-13, are completed in the deep sand and gravel glacial valley, which is the zone in which
the OWS production wells are completed. The objective of the short term pumping tests
was to evaluate transmissivity and hydraulic conductivity of the sand and gravel glacial
deposits in the area of the site. The results of the pumping tests are summarized in Table

4-3, and the drawdown-recovery curves are in Appendix K.

The This recovery method (Kruseman and deRidder, 1991) was used to calculate the
transmissivity from the recovery data for each test. Calculated transmissivity values ranged
from 91 ft?/day in well I-13 to 916 ft2/ day in well S-11. The hydraulic conductivity for each
tested zone was estimated by dividing the calculated transmissivity by the saturated thickness
estimated from the geologic cross-sections. With the exception of well 1I-13 the hydraulic
conductivity values ranged from 18 ft/day in well I-11 to 38 ft/day in well I-2, with an
average hydraulic conductivity of 29 ft/day. The calculated hydraulic conductivity for well
I-13 was one ft/day. This lower value may be due to an increased amount of clay present
in the top 10 feet of the screened portion of well I-13. All of the calculated hydraulic
conductivity values are within the typical range of values for sand (Freeze and Cherry, 1979).
The results of these tests were used to calculate estimated rates of groundwater seepage
velocity for the intermediate and deep sand and gravel glacial deposits, as discussed in

Subsection 4.6.
4.4 SOIL SAMPLING RESULTS

WESTON performed soil investigations in 1988 and in 1991 to identify potential source
areas and determine the extent of VOC contamination. The results of the 1988
investigation were presented in the Groundwater Quality Assessment Report (Appendix A)

and are summarized below.
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Table 4-3

Pump Testing Results

Transmissivity Estimated Saturated Hydraulic Conductivity

Well Q (gpm) (ft® per day) Thickness (ft) (ft/day)

I-2 9.7 384 10 38

I-11 275 625 35 18

I-13 27 91 85 1

S-7 17 229 10 29

S-11 9.1 916 30 30
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44.1 Groundwater Quality Assessment Program Soil Boring Results

WESTON installed 14 soil borings in areas of potential VOC contamination. The location
of these borings are indicated on Figure 3-4. The sampling results are presented in Table
4-4. TCE and 1,1,1-TCA were the primary VOCs detected. Total VOCs exceeding
1,000 pg/kg were detected in five borings. Based upon the soil boring samples, three areas

contained elevated VOCs:

° Tank area at southwestern end of plant.
° Sump at production well W-10.
° Tank area at northern end of plant.

TCE was the primary constituent detected near the solvent storage tank. TCE
contamination was concentrated in the shallowest sample. TCE was also the primary
constituent detected in the soils immediately north of the building. A discussion on the 1988
Groundwater Quality Assessment soil boring and soil gas sampling is included in
Appendix A.

4.4.2 RFI Soil Boring Results

The RFI soil borings were located to evaluate the three source areas identified during the

Groundwater Quality Assessment program in 1988.

Eleven soil borings were drilled around the EKCO plant and soil samples were analyzed for
VOCGs. One to three analytical samples were taken from discrete depths within each boring.
The results of the soil analyses are listed in Table 4-5. Soil borings SB-5, SB-6, and SB-7,
located at the southwestern end of the plant (see Figures 4-14 through 4-18), are associated
with the TCE storage tank there, and were the first source identified for further evaluation
in Subsection 1.1.2. Soil borings SB-9 and SB-10 are associated with the documented
release TCE to the sump of groundwater production well W-10, which was the second area

identified for further evaluation in Subsection 1.1.2. Soil borings SB-1, SB-2, and SB-11 are
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Table 4-4

Volatile Organic Compound Soil Boring Results (ug/kg)
1988 Sampling Program

Sample | Depth L,1- 1,1- 1,2- 1,1,1- Carbon Chloro- 2- 1,1,2- 1,1,2,2- Ethyl-
Depth ft. DCE DCA DCE | TCA TCE MeCl Disulfide Toluene | Acetone form Butanone TCA PCE benzene Xylene Benzene

SB-001 2-6 ND ND ND ND ND 29.0B ND ND ND ND ND ND ND ND ND ND

6-8 ND ND ND 5.0 5.0 34.0B ND 2.0J 63.0B 2] 7.0JB ND ND ND ND ND

10-12 ND ND ND 3.0J 301 23.0B ND 3.0J 45.0B ND 6.0JB ND ND ND ND ND

SB-002 24 ND ND ND 5 7 21.0B ND ND 29.0B ND 3.0JB ND ND ND ND ND

8-10 ND ND ND 2J 10 20.0B ND ND 66.0B ND 6.0JB ND ND ND ND ND

10-12 ND ND ND 4) 5 19.0B ND ND 100B ND 18.0B ND ND ND ND ND

SB-003 24 ND ND 15 ND ND 45.0B ND ND ND ND ND ND ND ND ND ND

6-8 ND ND ND 4.0J 5.0 12.0B ND ND 100B ND 19.0B ND ND ND ND ND

10-12 ND ND ND 3.0J 3.0J 17.0B ND ND 200B ND 22.0B ND ND ND ND ND

SB-004 4-6 ND ND ND 4.0J 5.0 11.0B ND ND 27.0B ND 6.0JB ND ND ND ND ND

10-12 ND ND ND 4.0J 18.0 10.0B ND ND 38.0B ND 14.0B ND ND ND ND ND

12-14 ND ND ND 10.0 110 48.0 ND 5.0J 110 ND 24.0B ND ND ND ND ND

SB-005 24 ND ND ND 36 130 73B ND 5 66B ND 12B ND ND ND ND ND

D ND ND ND 19 110 35B ND 3J 100B ND 22B ND ND ND ND ND

10-12 ND ND ND ND 30 8B ND ND 10JB ND 3] ND ND ND ND ND

18-20 ND ND ND 10 38 8B ND ND 21B ND 7IB ND ND ND ND ND

SB-006 24 ND ND 2.0J 6.0 110 29B 4.03 ND 57B ND 9.0J ND ND ND ND ND

6-8 ND ND ND 54 470 54B ND ND 55B ND 16B ND ND ND ND ND

10-12 ND ND ND 19.0 460 11.0 ND ND 46.0B ND ND ND ND ND ND ND

14-16 ND ND ND 11.0 10.0 11.0 ND ND 41.0B ND 7.0JB ND ND ND ND ND

16-18 ND ND ND 120 360 220 ND ND 110B ND 12.0 ND ND ND ND ND

24-26 ND ND ND 30.0 67.0 14.0 ND ND 95.0B ND 13.0B ND ND ND ND ND

ND ND ND 16 4.0J 7.0 ND ND 61B ND 9.0JB ND ND ND ND ND

SB-007 24 ND ND ND 72.0 810 26.0 ND 5.0 37.0B ND 5.0JB 6.0 3.0J ND ND ND

4-6 ND ND ND 120 2900 35.0 ND 9.0 66.0B ND 23.0B 21.0 3.0J 2.0J 4.0J ND

8-10 ND ND ND 57 230 18.0 ND 6.0 95B ND 18B 6.0 ND ND ND ND

10-12 ND ND ND 33.0 58.0 76.0B ND ND 84.0 ND ND ND ND ND ND ND

12-14 ND ND ND 41.0 310 68.0B ND ND 120 ND ND ND ND ND ND ND

14-16 ND ND ND 440 1600 87.0B ND ND 77.0 ND ND ND ND ND ND ND
+
N
~
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Table 4-4

Volatile Organic Compound Soil Boring Results (ug/kg)
1988 Sampling Program

(Continued)

Sample Depth 1,1- 1,1- 1,2- 1,1,1- Carbon Chloro- 2- 1,1,2- 1,1,2,2- Ethyl-
Depth ft. DCE | DCA | DCE | TCA TCE MeCl Disulfide | Toluene | Acetone form Butanone TCA PCE benzene Xylene Benzene
SB-008 24 ND ND ND 17.0] 140 35.0B ND ND 21.0)B ND ND ND 15.0J ND ND ND
6-8 ND ND 320 83.0 260 90.0B ND ND ND ND ND ND ND ND ND ND
10-12 ND ND 200 56.0 250 210B ND ND 380 ND ND ND ND ND ND ND
D ND ND ND- ND 580 51.0B ND ND ND ND ND ND ND ND ND ND
SB-009 24 ND ND 320 970 870 | 26.0IB ND ND 42.0J ND ND ND 48.0 ND ND ND
6-8 41.0 100 24.0J ND ND 81.0B ND ND ND ND ND ND ND ND ND ND
12-14 ND ND ND 71.0 ND 210B ND ND ND ND ND ND ND ND ND ND
SB-010 24 ND ND ND ND 48 110B ND ND 69B ND ND ND ND ND ND ND
4-6 ND ND 21 ND 200 120B ND ND 97B ND ND ND ND ND ND ND
8-10 ND ND 360 ND 130 150B ND ND 150B ND ND ND ND ND ND ND
SB-011 24 120 340 950 4000 12000 73B ND ND 73B ND ND ND ND ND ND ND
6-8 ND 120 900 62 89000 300B ND ND 360B ND ND ND ND ND ND ND
8-10 ND 30 400 36 22000 220B ND ND 360B ND ND ND ND ND ND ND
SB-012 24 ND ND ND 56 120 310B ND ND ND ND ND ND ND ND ND ND
4-6 ND ND ND 88 53 380B ND ND 390B ND ND ND ND ND ND ND
6-8 ND ND ND 100 ND 600B ND ND 340B ND ND ND ND ND ND ND
SB-013 24 ND ND ND 140 140000 460B ND 28.0 ND ND ND ND ND ND ND ND
6-8 ND ND ND ND 150 50.0B ND ND 67.0 ND ND ND ND ND ND ND
10-12 ND 110 ND 36.0 70.0 260B 35.0 16.0 150B 270 ND ND ND ND ND 2.0J
SB-014 24 ND ND ND ND 16.0 42.0 ND ND 81.0B ND ND ND ND ND ND ND
6-8 ND ND ND ND ND 9.0B ND ND 190 ND ND ND ND ND ND ND
8-10 ND ND ND ND ND 12.0B ND ND 220 ND ND ND ND ND ND ND

Notes: ND = Not detected.

8¢

B = Analyte found in the blank.
J = Analyte detected at a concentration below the detection limit.
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Table 4-5

RFI Volatile Organic Compound Soil Boring Results (ug/kg)
1991 Sampling Program

Carbon-

Sample feet 1,1-DCE | 1,1-DCA | 1,2-DCE | 1,1,1-TCA | TCE | MeCl | disulfide | Toluene
SB-1 2-4 ND ND ND ND ND ND ND ND
6-8 ND ND ND ND 4 ND ND ND
10-12 ND ND 13 9 160 ND ND ND
SB-2 24 ND 10 9 ND ND ND ND ND
6-8 ND ND 8 ND 13 ND ND ND
10-12 ND ND ND ND ND ND ND ND
SB-3 2-4 ND ND 77 ND 4 ND ND ND
6-8 ND ND 12 ND 7 ND ND ND
SB-4 2-4 ND ND ND ND 19 7BJ ND ND
6-8 ND 14 27 10 18 ND ND ND
10-12 7 82 300 31 630 8 ND ND
SB-5 24 ND 10 22 ND 18 ND ND ND
4-6 ND 17 69 26 130 ND ND ND
SB-6 6-8 14 37 570 48 2000 | ND 30 ND
SB-7 0-2 ND ND 210 ND 210 ND ND ND
4-6 ND ND 31 ND 140 ND ND ND
SB-8 0-8 ND ND 210 ND 210 ND ND ND
2-4 ND ND ND ND ND ND ND ND
6-8 ND ND ND ND ND ND ND ND
10-12 ND ND ND ND ND | ND ND ND
SB-9 2-4 ND ND ND ND ND ND ND ND
6-8 ND ND ND ND ND ND ND 34
10-12 ND 11 160 ND 9 ND ND 110
SB-10 0-2 ND ND ND ND 34 ND ND ND
6-8 ND 27 340 17 170 ND ND ND
SB-11 2-4 ND ND 9 ND ND ND ND ND
6-8 ND ND 20 ND 17 ND ND ND
| 10-12 140 340 3400 450 i ND 12 200

Note: ND = Not detected.
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associated with an abandoned solvent tank used in the past for the storage of TCE, and

were the third source area identified in Subsection 1.1.2.

The soil boring analytical results indicated that all of the VOC soil concentrations were
below 1,000 ng/kg except in two borings — SB-6, southwest of the plant, and boring SB-11
in the northeastern corner of the plant. Boring SB-6 contained 2,000 ug/kg of TCE, and
boring SB-11 contained 34,000 ug/kg of 1,2-DCE. VOCs were detected in all of the soil
borings except for boring SB-8 south of the plant. In eight of the 11 borings, the VOC
concentrations increased with depth. However, in borings SB-2 and SB-3 northeast of the
-plant and boring SB-7 southwest of the plant, the VOC concentration decreased with depth.
These results indicate that the VOCs in the area near borings SB-2, SB-3 and SB-7 are
probably from a relatively more recent source than the other areas; however, it is not

possible to quantify precisely when the releases may have occurred from these results.

Most of the VOC compounds detected are members of the chlorinated ethene group (TCE,
1,1-DCE and 1,2-DCE) and the chlorinated ethane group (1,1,1-TCA and 1,1,1-DCA).
Figures 4-14 through 4-18 display the concentrations of these five compounds. This figure
shows that TCE was detected in all borings except SB-8, and the concentrations increased
with depth in all borings except SB-2, SB-3 and SB-7. The highest TCE concentration (2000
ug/kg) was found southwest of the plant in SB-6. Figure 4-15 shows that 1,1-DCE was
detected in only two borings (SB-4 and SB-6) at concentrations of 7 ug/kg and 14 ug/kg,
respectively. Figure 4-16 shows that 1,2-DCE was found in all the borings except in boring
SB-8, and the concentration increased with depth in all borings except SB-2, SB-3 and SB-7.
The highest 1,2-DCE concentration (34,000 ng/kg) was found in the northeast corner of the
plant in boring SB-11.

The analytical sampling results indicated that the concentrations of the chlorinated ethanes
were lower than the chlorinated ethenes. In addition, the chlorinated ethanes were detected
in deeper samples and were not detected at the surface. This indicates that there probably
have not been recent releases of 1,1,1-TCA in the areas of the 11 borings. Figure 4-17
shows that 1,1,1-TCA was detected in six of the 11 borings (SB-1, -4, -5, -6, -10 and -11), and
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that it was detected only at the bottom of these borings. The highest 1,1,1-TCA
concentration (450 ug/kg) was found at the bottom of boring SB-11. The 1,1,1-TCA

concentrations in the remainder of the borings were all below 50 ug/kg.

Figure 4-18 shows that 1,1-DCA was detected in six of the borings (SB-4, -5, -6, -9, -10 and -
11) and it was predominately detected at the bottom of those borings. The highest 1,1-DCA
concentration, 340 ug/kg, was found at the bottom of boring SB-11. The 1,1-DCA
concentration in the rest of the borings were all below 100 ng/kg. In addition to the
chlorinated ethenes and ethanes, three other compounds were detected: methylene chloride,
carbon disulfide, and toluene. The concentrations of these compounds are listed on Table

4-5, and they were all at or below 200 pg/kg.

The VOC analytical results from the soil borings indicate that chlorinated ethene
compounds are found at higher concentrations and more abundantly than chlorinated ethane
compounds. The results indicate that while there do not appear to be recent 1,1,1-TCA
sources in the areas of the 11 borings, there may be recent TCE sources near borings SB-2,
-3, and -7. The soil boring sampling results indicated two areas of relatively higher
concentrations of VOC, in the northeastern part of the plant at boring SB-11, and southwest

of the plant near boring SB-6.
4.5 FACILITY GEOLOGY

The EKCO facility is situated on the western flank of a buried glacial valley. That valley
extends to the north and south at least as far as Crystal Springs and Navarro, Ohio. The
position of the buried valley is approximately coincident with the meander belt of the
Tuscarawas River. The valley was carved from Pennsylvanian age sedimentary rocks during
Pleistocene glaciation. The successive advance and retreat of various glacial ice lobes during
the Pleistocene also resulted in the deposition of a wedge of clastic sediments within the
valley, unconformably overlying the sedimentary bedrock. Prior to the construction of the
facility in 1945, a cover of fill material was used to level the natural glacially-formed

topography at the building site. Both the bedrock and unconsolidated sediments function
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as important water-bearing zones in the area of the EKCO property, and the fill material

is predominately unsaturated.

A wedge of glacially-deposited sediments overlies the bedrock at the site. The sediments
form a thin veneer of cover, less than 20 ft thick, in the western portion of the site where
bedrock is shallow. In the eastern portion of the site, the sediments fill a glacial valley,

reaching a maximum thickness of greater than 252 ft in monitor well borehole I-8D.

The glacial sediments consist of a series of interbedded permeable sand and gravel layers
and lower permeability silt and clay layers with varying percentages of sand and gravel.
Background information on the glacial geology of northeastern Ohio suggests that these
sediments represent a complex interbedding of glacial tills and outwash sands deposited by
several successive advances of glacial ice lobes. Based on the vertical distribution of the
sediments encountered during drilling, seven separate layers have been identified and
correlated among monitor wells at the facility. The layers that are identified represent
general hydrostratigraphic units: layers of sediments which exhibit similar relative
permeabilities. Three high permeability units have been identified, separated by four lower

permeability units.

The distribution of these seven hydrostratigraphic layers across the site are illustrated in the
five cross-sections of the subsurface (Figures 4-19 through 4-23). Cross sections 4-19 and
4-20 depict the vertical and horizontal sediment profile perpendicular to the axis of the
glacial valley. Cross sections 4-21, 4-22, and 4-23 depict the sediment profile parallel to the
glacial valley axis. A fence diagram (Figure 4-24) illustrates a three dimensional profile of
the seven layers and monitor well zones. Collectively these subsurface profiles show that
the seven layers are generally continuous across the site until each layer encounters bedrock.
As a result of the gradual slope of the bedrock surface to the east, the uppermost units (the
upper silt and clay, the upper sand and gravel, and the upper till) are encountered in all well
boreholes while the deeper units (the deep sand and gravel and deep silt and clay) are only

encountered in monitor well boreholes along the eastern site perimeter.
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Each of these seven layers was encountered in monitor well I-8D, as shown in Figure 4-19.
The three high permeability units are referred to as the shallow, intermediate and deep.

The geology of each hydrostratigraphic unit is discussed below.

4.5.1 Shallow Geology

The high permeability shallow sand and gravel is overlain in some areas by low permeability
fill materials and natural silt and clay. The fill, predating the EKCO facility, was used to
level the site and covers the area north, east, and southeast of the plant building. The
thickest cover (to 25 ft) is encountered in the vicinity and to the southeast of the surface
impoundment. The fill deposits consist of a wide variety of materials ranging from
construction debris to fly ash. At the surface the fill is a very hard, compacted material with
low permeability. The fill is less compacted with depth. The upper silt and clay varies,
grading from a sandy silt to a silty clay, and may contain gravel or organic material. This
layer is thickest (20 ft) in monitor well borehole L-3, and it is the uppermost lower

permeability unit.

The shallow unit is the uppermost sand and gravel, and it is the most variable of the
permeable sand and gravel units encountered at the site. It varies from a fine to medium
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